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1 49. (Currently Amended) A cross-linking compound which comprises: 

2 (a) an anhydrous hydrocarbon compound liquid at ambient temperature having elemental 

3 sulfur, oxygen or selenium therein, wherein said hydrocarbon compound is Di-tert-butyl polysulfide, 

4 Di-tert-dodecyl polysulfide, Di-tert-nonyl polysulfide or combinations thereof; and 

5 (b) an ethylenic polymer liquid at ambient temperature having a molecular weight 

6 less than 25.000 30,000 , wherein said polymer is a copolymer of butylene and butene. 

1 50. (Original) A cross-linking compound as set forth in Claim 1 wherein said anhydrous 

2 hydrocarbon compound is an organic process oil from crude or coal processing. 

1 51. (Original) A cross-linking compound as set forth in Claim 1 2 wherein said anhydrous 

2 hydrocarbon compound is an organic process oil from crude or coal processing.— 



REMARKS 

The Office Action of April 16, 2004 has been fully considered by the Applicant. Based on 
Applicant's prior amendment, the Examiner has withdrawn the Section 102 rejection. Instead, the 
Examiner has rejected the pending claims as obvious under 35 U.S.C. § 103(a) as unpatentable over 
Hagenbach et al., Patent Number 4,567,222. 

The Examiner acknowledges that a limitation of the polymer in claim 1 , lines 5-6 is no longer 
overlapping with Hagenbach. Specifically, Hagenbach et al., discloses that the average molecular 
weight of the copolymer, "may be advantageously comprised between 30,000 and 300,000 and 
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located preferably between 70,000 and 200,000" see column 4, lines 45-50. MPEP §2144.05 

discusses overlapping of ranges (copy attached hereto). In particular, §2144.05 states as follows: 

In the case where the claimed ranges "overlap or lie inside ranges disclosed in the 
prior aif'a prima facie case of obviousness exists. "In re Wertheim, 541 F.2d 257, 191 
USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 
1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while 
the claim was limited to "more than 5%." The court held that "about 1-5%" allowed 
for concentrations slightly above 5% thus the ranges overlapped.); In re Geisler, 116 
F.3d 1465, 1469-71, 43 USPQ2d 1362, 1365-66 (Fed. Cir. 1997) (Claim reciting 
thickness of a protective layer as falling within a range of "50 to 100 Angstroms" 
considered prima facie obvious in view of prior art reference teaching that "for 
suitable protection, the thickness of the protective layer should be not less than about 
10 nm [i.e., 100 Angstroms]." The court stated that "by stating that 'suitable 
protection' is provided if the protective layer is 'about 5 100 Angstroms thick, [the 
prior art reference] directly teaches the use of a thickness within [applicant's] claimed 
range."). Similarly, a prima facie case of obviousness exists where the claimed ranges 
and prior art ranges do not overlap but are close enough that one skilled in the art 
would have expected them to have the same properties. Titanium Metals Corp. of 
America v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 1985) (Court held as 
proper a rejection of a claim directed to an alloy of "having 0.8% nickel, 0.3% 
molybdenum, up to 0.1% iron, balance titanium" as obvious over a reference 
disclosing alloys of 0.75% nickel, 0.25% molybdenum, balance titanium and 0.94% 
nickel, 0.31% molybdenum, balance titanium.). 

In the present case, the claims do not overlap with the prior art ranges. The example cited in 
the MPEP for obviousness differs dramatically from the present case. In the cited case of Titanium 
Metals , the claim was directed to an alloy which was between two prior art references which 
bracketed the claimed percentage. In other words, a claim for .8% nickel was rejected based on a 
prior reference for .94% nickel and a prior reference for .75% nickel. 

This is to be contrasted with the present case wherein the prior art ranges are at the broadest 
between 30,000 and 300,000 and are preferably in a reduced range of 70,000 and 200,000. 

Introduction to Polymer Chemistry , by Raymond B. Seymour, McGraw-Hill, Inc., 1971, p. 
53, Fig. 3-1 , shows in simple chart form the effect of molecular weight on three polymer properties. 
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This chart illustrates to one of average skill in the art the importance of molecular weight. Therefore, 
one of average skill in the art would be lead to believe the art taught in Pat. No. 4,567,222 would not 
consider polymers outside 30,000 to 300,000 molecular weights. Applicant teaches new and novel 
use of polymers below 30,000 molecular weight. 

Moreover, MPEP §2 144.05 confirms that even a prima facia case of obviousness, "may also 
be rebutted by showing that the art, in any material respect, teaches away from the claimed 
invention." In re Geislen 116 F.3d 1465, 1471, 43 USPQ2d 1362, 1366 (Fed. Cir. 1997). By 
disclosing an outside range of 30,000 to 300,000 and a preferred range of 70,000 to 200,000, 
Hagenbach teaches away from a lower range. 

In any event, Applicant's present amendment clarifies that its claims are significantly 
different and nonobvious from Hagenbach et al.or other references. 

Additionally, Hagenbach et al. differs from the present invention in that it does not include 
the limitation of claim 1, line 5 of a polymer "liquid at ambient temperature." In Hagenbach et al. 3 
a solid polymer is contemplated and is disclosed. In each example in Hagenbach, a solvent in the 
form of a hydrocarbon oil is required to solvate the solid polymer into a liquid in the form of a 
mother solution. This is specifically described in example 2 of Hagenbach et al., Column 7 wherein 
a powder of the copolymer is specifically called for (in other words, solid). The present invention 
is directed to a polymer which is, "liquid at ambient temperature," and does not require a solvent 
mother solution step or process in order to utilize. The present invention is also consistent with the 
lower molecular weight polymer which is constituted as a liquid rather than the teaching of 
Hagenbach of a higher molecular weight polymer being a solid. 
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For all the foregoing reasons, it is believed that application is now in condition for allowance 
and such action is urgently solicited. If any issues remain, a telephone conference with the Examiner 
is respectfully requested. 



Date: July 15, 2004 



Respectfully submitted, 




Mark O. Kachigian 
Registration No. 32 
HEAD, JOHNSON 
228 West 17th Place 
Tulsa, Oklahoma 74119 
(918) 587-2000 
Attorneys for Applicant 
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MANUAL OF PATENT EXAMINING PROCEDURE 



C. Rearrangement of Parts 

In re Japikse, 181 F.2d 1019, 86 USPQ 70 (CCPA 1950) 
(Claims to a hydraulic power press which read on the prior 
art except with regard to the position of the starting switch 
were held unpatentable because shifting the position of the 
starting switch would not have modified the operation of 
the device.); In re Kuhle, 526 E2d 553, 188 USPQ 7 
(CCPA 1975) (the particular placement of a contact in a 
conductivity measuring device was held to be an obvious 
matter of design choice). However, "The mere fact that a 
worker in the art could rearrange the parts of the reference 
device to meet the terms of the claims on appeal is not by 
itself sufficient to support a finding of obviousness. The 
prior art must provide a motivation or reason for the worker 
in the art, without the benefit of appellant's specification, to 
make the necessary changes in the reference device." Ex 
parte Chicago Rawhide Mfg. Co. , 223 USPQ 351 , 353 (Bd. 
Pat. App. & Inter. 1984). 

VII. PURIFYING AN OLD PRODUCT 

Pure materials are novel vis-a-vis less pure or impure 
materials because there is a difference between pure and 
impure materials. Therefore, the issue is whether claims to 
a pure material are unobvious over the prior art. In re Berg- 
strom, 427 F.2d 1394, 166 USPQ 256 (CCPA 1970). Purer 
forms of known products may be patentable, but the mere 
purity of a product, by itself, does not render the product 
unobvious. Ex parte Gray, 10 USPQ2d 1922 (Bd. Pat. App. 
& Inter. 1989). 

Factors to be considered in determining whether a puri- 
fied form of an old product is obvious over the prior art 
include whether the claimed chemical compound or com- 
position has the same utility as closely related materials in 
the prior art, and whether the prior art suggests the particu- 
lar form or structure of the claimed material or suitable 
methods of obtaining that form or structure. In re Cofer, 
354 F.2d 664, 148 USPQ 268 (CCPA 1966) (Claims to the 
free-flowing crystalline form of a compound were held 
unobvious over references disclosing the viscous liquid 
form of the same compound because the prior art of record 
did not suggest the claimed compound in crystalline form 
or how to obtain such crystals.). 

See also Ex parte Stern, 13 USPQ2d 1379 (Bd. Pat. App. 
& Inter. 1987) (Claims to interleukin 2 (a protein with a 
molecular weight of over 12,000) purified to homogeneity 
were held unpatentable over references which recognized 
the desirability of purifying interleukin 2 to homogeneity in 
a view of a reference which taught a method of purifying 
proteins having molecular weights in excess of 12,000 to 
homogeneity wherein the prior art method was similar to 
the method disclosed by appellant for purifying interleukin 
2.). 



Compare Ex parte Gray, 10 USPQ2d 1922 (Bd. Pat. 
App. & Inter. 1989) (Claims were directed to human nerve 
growth factor b-NGF free from other proteins of human 
origin, and the specification disclosed making the claimed 
factor through the use of recombinant DNA technology. 
The claims were rejected as prima facie obvious in view of 
two references disclosing b-NGF isolated from human pla- 
cental tissue. The Board applied case law pertinent to prod- 
uct-by-process claims, reasoning that the prior ait factor 
appeared to differ from the claimed factor only in the 
method of obtaining the factor. The Board held that the bur- 
den of persuasion was on appellant to show that the 
claimed product exhibited unexpected properties compared 
with that of the prior art. The Board further noted that "no 
objective evidence has been provided establishing that no 
method was known to those skilled in this field whereby 
the claimed material might have been synthesized." 10 
USPQ2d at 1926.). 

2144.05 Obviousness of Ranges 

See MPEP § 2131.03 for case law pertaining to rejec- 
tions based on the anticipation of ranges under 35 U.S.C. 
102 and 35 U.S.C. 102/103. 



I. 



OVERLAP OF RANGES 



In the case where the claimed ranges "overlap or lie 
inside ranges disclosed by the prior art" a prima facie case 
of obviousness exists. In re Wertheim, 541 F.2d 257, 191 
USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon 
monoxide concentrations of "about 1-5%'* while the claim 
was limited to "more than 5%." The court held that "about 
1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.); In re Geisler, 1 16 F.3d 1465, 1469- 
71, 43 USPQ2d 1362, 1365-66 (Fed. Cir. 1997) (Claim 
reciting thickness of a protective layer as falling within a 
range of "50 to 100 Angstroms" considered prima facie 
obvious in view of prior art reference teaching that "for 
suitable protection, the thickness of the protective layer 
should be not less than about 10 nm [i.e., 100 Angstroms]." 
The court stated that "by stating that 'suitable protection* is 
provided if the protective layer is 'about' 100 Angstroms 
thick, [the prior art reference] directly teaches the use of a 
thickness within [applicant's] claimed range."). Similarly, a 
prima facie case of obviousness exists where the claimed 
ranges and prior art ranges do not overlap but are close 
enough that one skilled in the art would have expected 
them to have the same properties. Titanium Metals Corp. of 
America v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 
1985) (Court held as proper a rejection of a claim directed 
to an alloy of "having 0.8% nickel, 0.3% molybdenum, up 
to 0.1% iron, balance titanium" as obvious over a reference 
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disclosing alloys of 0.75% nickel, 0.25% molybdenum, \ ait suggested proportional balancing to achieve desired 
balance titanium and 0.94% 'nickel, 0.31% molybdenum,^ results in the formation of an alloy), 
balance titanium.). ' '\ 

III. REBUTTAL OF PRIMA FACIE CASE OF 
II. OPTIMIZATION OF RANGES OBVIOUSNESS 



A. Optimization Within Prior Art Conditions or 
Through Routine Experimentation 

Generally, differences in concentration or temperature 
will not support the patentability of subject matter encom- 
passed by the prior art unless there is evidence indicating 
such concentration or temperature is critical. "[WJhere the 
general conditions of a claim are disclosed in the prior art, 
it is not inventive to discover the optimum or workable 
ranges by routine experimentation." In re Aller, 220 F.2d 
454, 456, 105 USPQ 233, 235 (CCPA 1955) (Claimed pro- 
cess which was performed at a temperature between 40C 
and 80C and an acid concentration between 25 and 70% 
was held to be prima facie obvious over a reference process 
which differed from the claims only in that the reference 
process was performed at a temperature of 100C and an 
acid concentration of 10%.). See also In re Hoeschele, 406 
F.2d 1403, 160 USPQ 809 (CCPA 1969) (Claimed elasto- 
meric polyurethanes which fell within the broad scope of 
the references were held to be unpatentable thereover 
because, among other reasons, there was no evidence of the 
critical ity of the claimed ranges of molecular weight or 
molar proportions.). For more recent cases applying this 
principle, see Merck & Co. Inc. v. Biocraft Laboratories 
Inc., 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, 
denied, 493 U.S. 975 (1989); In re Kulling, 897 F.2d 1147, 
14 USPQ2d 1056 (Fed. Cir. 1990); and In re Geisler, 116 
F.3d 1465, 43 USPQ2d 1362 (Fed. Cir. 1997). 

B. Only Result-effective Variables Can Be Optimized 

A particular parameter must first be recognized as a 
result-effective variable, i.e., a variable which achieves a 
recognized result, before the determination of the optimum 
or workable ranges of said variable might be characterized 
as routine experimentation. In re Antonie, 559 K2d 618, 
195 USPQ 6 CCCPA 1977) (The claimed wastewater treat- 
ment device had a tank volume to contractor area of 0.12 
gal./sq. ft. The prior art did not recognize that treatment 
capacity is a function of the tank volume to contractor ratio, 
and therefore the parameter optimized was not recognized 
in the art to be a result- effective variable.). See also In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980) (prior 



Applicants can rebut a prima facie case of obviousness 
based on overlapping ranges by showing the criticality of 
the claimed range. "The law is replete with cases in which 
the difference between the claimed invention and the prior 

art is some range or other variable within the claims In 

such a situation, the applicant must show that the particular 
range is critical, generally by showing that the claimed 
range achieves unexpected results relative to the prior art 
range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 
(Fed. Cir. 1990). See MPEP § 716.02 - § 716.02(g) for a 
discussion of criticality and unexpected results. 

A prima facie case of obviousness may also be rebutted 
by showing that the art, in any material respect, teaches 
away from the claimed invention. In re Geisler, 116 F.3d 
1465, 1471, 43 USPQ2d 1362, 1366 (Fed. Cir. 1997) 
(Applicant argued that the prior art taught away from use of 
a protective layer for a reflective article having a thickness 
within the claimed range of "50 to 100 Angstroms." Specif- 
ically, a patent to Zehender, which was relied upon to reject 
applicant's claim, included a statement that the thickness of 
the protective layer "should be not less than about [100 
Angstroms]." The court held that the patent did not teach 
away from the claimed invention. "Zehender suggests that 
there are benefits to be derived from keeping the protective 
layer as thin as possible, consistent with achieving adequate 
protection. A thinner coating reduces light absorption and 
minimizes manufacturing time and expense. Thus, while 
Zehender expresses a preference for a thicker protective 
layer of 200-300 Angstroms, at the same time it provides 
the motivation for one of ordinary skill in the art to focus 
on thickness levels at the bottom of Zehender's 'suitable* 
range- about 100 Angstroms- and to explore thickness lev- 
els below that range. The statement in Zehender that *[i]n 
general, the thickness of the protective layer should be not 
less than about [100 Angstroms]' falls far short of the kind 
of teaching that would discourage one of skill in the art 
from fabricating a protective layer of 100 Angstroms or 
less. [W]e are therefore 'not convinced that there was a suf- 
ficient teaching away in the art to overcome [the] strong 
case of obviousness* made out by Zehender."). See MPEP 
§ 2145, paragraph X.D., for a discussion of "teaching 
away" references. 
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